Effects of vitamin E deficiency and glutathione depletion on stress protein heme oxygenase 1 mRNA expression in rat liver and kidney.
Heme oxygenase 1 (HO-1) is a stress protein and has been suggested to provide defense mechanisms against agents that may induce oxidative injury. Vitamin E (VE) is considered to function as an important cellular antioxidant. Rats were fed a VE-deficient (0E) or a VE-sufficient (10E) diet for 6 weeks and then were intraperitoneally administered buthionine sulfoximine (BSO), a glutathione (GSH)-depleting reagent. Whereas HO-1 mRNA levels were undetectable in untreated 0E and 10E rat livers, BSO administration induced HO-1 mRNA expression in both 0E and 10E rat livers. High levels of HO-1 mRNA expression were observed in particular in BSO-treated 0E rat livers. The time-course of changes in HO-1 mRNA expression in 0E rat liver after BSO administration showed that HO-1 mRNA expression was transiently induced at 2.5 hr after BSO treatment, the earliest time examined. In addition, to determine whether VE deficiency and GSH depletion affect the expression of HO-1 mRNA in other tissues, we also examined the time-course of HO-1 mRNA expression in BSO-treated 0E rat kidney. The expression pattern of HO-1 mRNA in the kidney was very similar to that in the liver, and the peak was also observed at about 2.5 hr after BSO administration. Interestingly, histologic assessment of liver and kidney showed that VE deficiency and GSH depletion induced injury in the kidney, but not in the liver.